T he role of self blood glucose monitoring in the management of diabetic patients has been emphasized in this journal many times. Without a doubt self blood glucose monitoring is the cornerstone of intensive insulin therapy programs. It is also of value in detecting and/or documenting hypoglycemia in patients not pursuing rigorous glycemic control. A variety of studies has established the ability of suitably calibrated portable reflectance meters to rapidly provide "reasonably" accurate measurements of the blood glucose concentration. 1 (The "reasonably" must be appended to "accurate" since the results obtained with these devices are critically dependent upon technique, which may vary considerably between health professionals, paramedics, and patients.) The development of the double pad, visually read test strip (Chemstrip bG or BM-Test Glycemie 20-800, Boehringer Mannheim, Indianapolis, Indiana) provided a reliable and convenient direct reading method that did not require a meter. 1 The introduction of Visidex, another dual pad, visually read blood glucose strip, potentially represents an alternative to Chemstrip. Presumably, this competition in the long run will result in a better, cheaper product for the patient. However, before endorsing the use of any new product, the medical community must assess its accuracy and precision through wellcontrolled objective scientific investigations. We hope that the series of articles contained in the current issue will assist in this process.
The Visidex (Ames Division, Miles Laboratories, Inc., Elkhart, Indiana) strip differs from the Chemstrip in several ways. First, it has more reference pads than Chemstrip (9 versus 8). Second, it has separate pads for low (20-180 mg/ dl) and high (200-800 mg/dl) glucose levels rather than two pads throughout the entire range as does Chemstrip. Third, the blood is removed from the Visidex strip by washing whereas it is removed from the Chemstrip by blotting. Fourth, the Visidex strip is read immediately after blood removal (if the glucose is less than 180 mg/dl) whereas when using the Chemstrip an additional 60 s must be allowed to elapse (if the blood glucose is less than 240 mg/dl) after blood removal before reading. Thus, at first glance, the shorter testing time and greater number of reference pads of Visidex appear to be an advantage whereas the need for a wash step represents a disadvantage. These considerations aside, the essential question is how accurate and precise are Visidex strips.
The consensus of the articles in the current issue appears to be that Visidex readings are highly correlated with the reference reading (correlation coefficients varying from 0.81 to 0.97) over the entire range of glucose values tested. However, the magnitude of the correlation coefficients differs considerably depending on the glucose concentration being tested. Silverstein et al. report a correlation coefficient of 0.491 for blood glucose concentrations in the 81-160 mg/dl range and a correlation coefficient of 0.734 for blood glucose concentrations greater than 240 mg/dl. 2 The above correlation coefficients indicate that only 25% and 54%, respectively, of the variation between the Visidex and the reference value can be accounted for by the correlation coefficient. 4 In contrast, Aziz reports comparable accuracy with both methods. 5 Of perhaps greater concern than overall accuracy, Silverstein et al., Frindik et al., and Clark et al. all report that Visidex overestimates the actual glucose concentration, particularly in the hypoglycemic range.
2 ' 3 ' 6 Thus, in the study of Frindik et al., 53% of values in the "hypoglycemic" range (<80 mg/dl) would be read as "euglycemic" (80-179 mg/dl) by the Visidex strip whereas only 16.7% of values in the "hypoglycemic" range would be read as being euglycemic by the Chemstrip. 3 Clearly, overreading in the hypoglycemic range could lead to serious errors in management. The magnitude of the overestimate with Visidex does not appear to be constant. Clark et al. report that overreading was observed in three batches of Visidex but not in a fourth batch. 6 All batches represented the same basic Visidex strip with only minor modifications being made in the processing of the strip.
In addition to errors inherent in the strip, there are several other possible explanations for the inconsistent performance of the Visidex strips relative to that observed with the Chemstrip. First, the investigators may have been more familiar with the Chemstrip than the Visidex strip since the former strip has been widely used clinically for several years. This seems unlikely to be the sole explanation since Silverstein et al. and Marshall and Alberti used readers without previous experience with either strip. 24 Second, accurate glucose measurements with the Visidex strip may be more dependent upon rigid adherence to proper technique than with the Chemstrip. The report by Marshall and Alberti that incubating the strip with blood for 10 s longer than specified by the manufacturer results in a 24% overreading by Visidex but only a 7% overreading by Chemstrip supports this possibility. 4 Similarly, reading the strip 10 s late results in a 15.3% overestimate when using Visidex but only a 6.1% overreading when using Chemstrip. 4 Nevertheless, the same authors point out that the precision (i.e., ability to replicate the same number) of both strips is comparable when careful attention is paid to technique. 4 Finally, extrapolation using a double set of color pads may be inherently easier than using a single set of pads.
In addition to accuracy and precision, patient acceptance is important although admittedly moot without the former. The experience of Rosenbloom and Kriseman during a bicycle camping tour suggests no clear preference for one strip or the other. 7 Given the choice, seven campers tested with Chemstrip and eight campers with Visidex. Nine of the ten campers commenting on advantages and disadvantages listed the wash step required by the Visidex as a disadvantage.
Putting the above data into perspective, it appears that while both Visidex and Chemstrip glucose determinations correlate with reference blood glucose values, Chemstrip appears to be slightly more accurate. The greater stability of color, tolerance to minor technical errors, and lack of need for a wash step, in my opinion, also represent advantages of the Chemstrip over the Visidex strip. The manufacturer of the Visidex strip appears to have reached the same conclusions as evinced by the introduction of Visidex II-a strip that has dual color pads, does not require a wash step, and whose color is allegedly stable with storage. Obviously, this strip will require as rigid an evaluation by the scientific community as did its predecessor.
The current series of articles also reinforces the futility of having patients making frequent adjustments in their diabetic program when small "differences" in blood glucose are observed using visually read strips. Although the overall correlation is "good," an individual blood glucose concentration of 150 mg/dl using the reference method may range from 100 to 200 mg/dl using either strip. 3 " 68 This range is even more impressive when it is considered that these results were obtained by trained professionals under "optimal" conditions rather than by patients in their far less controlled environments. Clearly, blood glucose measurements with both Visidex and Chemstrip merely serve as "indicators" rather than as actual measurements of the prevailing blood glucose concentration.
RAR
